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ABSTRACT: 

PURPOSE: To provide a method of forming a bump adequate for COG- 
mounting a 

semiconductor chip on a circuit board. 

CONSTITUTION: A bump C is composed of a bump main body 4 of In, 
In-Ag alloy, 

or Pb-Sn alloy electrodeposited on a conductor circuit 2 or a 
semi conductor 

chip of a circuit board at a prescribed position and a bump sheath 5 
of Cu, Au, 

Pd, Ag, Ni, or Pd-Ni alloy which covers the top or all the surface of 
the main 

body 4. Therefore, even if the formed bumps 4 are somewhat irregular 
in 

height, when the semiconductor chip 7 is mounted thereon and 
thermocompressed 

as a whole, as In, In-Ag alloy, or Pb-Sn alloy is low-melting 
material, the 

bumps 4 are softened at a temperature where a thermocompression 
process is 
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carried out to be uniform in height. At this point, the bump sheath 
5 envelops 

the bump main body 4 preventing the main body 4 from flowing out to 
an adjacent 

conductor circuit to cause a short circuit between the conductor 
circuits. A 

bump of this design can be useful for a liquid panel of high 
precision. 
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1 

Wc««**$*lfc In, I n-Ag^ifcUP b - 
Sn£&*>£>j£l>A'>7 , #tti:, inflA'X7#fl«^£ 
<fcfcTHS£*lft*Cu, Au. Pd, Ag, Nl, 
P d - N i £&<oS*»i«>afcWi.4^fc< t fc 1 wn*> 

[ff*«2] H?fS(l]SS^Roa«*\ 10 

•y 7V) Ay 7^j£ftS£l^ »fc«Bfc W h Jl £ »fifc 
t^CT)*,, llfie^'yT-ffMfia^I n. In-Ag^ 

i-fci± p b - s ni&zm Lx^yy^mmfcL. 

OWC\ #jieA>7°#tittf)glH(C. Cu, Au, Pd, 
Ag, Ni, P d - N i -&A<0»fr 4>»tf*i44«Sr < 

<y 7*<0 a* yTTEWtffla t »^fc«Bfc 1^ ^ hM £ BIS. 
t £<7) % , HUtev < y 7TB*tt»C In, In-Ag^i 
ifcli P b - S n£4&«* LTA>7'*ft$r^L, 

cO^fflC, Cu, Au, Pd, Ag, Ni, Pd-Ni 

i&<Dmfrbm\mz>&%< 1 1 1 wfcwi/cA'yr 

*k£$«U out', !«£MO^*h**lfcStS 
t7r^7, 77Xf-«y^7^;PA<7)Sf*>/5>StfnSU 

1 a*>&j£*fft&g 5 oA-yr^jfefra. 

[00 0 13 

[j£tSi±Of ijfflftl?] *%BJ{iC 0 G (chip on glass) 40 
[0002] 

im&mm mm. m^^conwmiza^x 

■ztLx^itfjzmiHSMuzmmL s i <oj: o%¥m& 
rvrtfimztiz. xmfai- yTvnmttk lxu 
GmnumtmrnztiT^itf. «e. SMB3it<o$ so 
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fiA**/KZ>H!Bl::ttv\ E»SSSi^tK*S*Jcfl5» 

[0003] <I<0COG|£g^li, #5*BR««lt 

088«<R^^7^®tiL^NI«c-?->y7*$rjSHi:. 

t zmus'A u yj^x-xyr < yyttW&X'hh. 
zatiflSkts Auvj-vtzXhOfiyT < y?<ryt&>* a 

uvj^nmizttiirt-ifttsi, £tiwmmmtf± 

[ooo4] %2<fy)mt. tfyzmsmfortmwm 
izm&m : mttzi±$g?rKZ¥mfti--y7-t,zi$v 
hmw^-ycom-^wz. mfecomztmfenmw 

zmmmfe&mzWM lt^*^ jse** i. 

dttiO, A>7Sr^-LT, ^0S§^ffi^t^«c 
f-y7"WJS?i:S:aBIM-&^-C»S. i^^ffitJ:^ 

[0005] £ WA>7^i«aa<X<oJ: a «r*ife'C«WS 

. *<t&^f r 7X0K»igtA>7^^-r 

too %mz X ot, S*Iil^A'y7M«C^y7 
t^rl)^JS^S«1-^. Ti. Cr, Au«B^ 

4. ztitfrtyTizfth. 

[0006] 

i±, 3Ka6 077ffliaa^>ii*^i5iw-6fc^>3WEDt<iT 

v^*i, i*i*1 0 00^BSffiU!Efc*TK«> 

mstztixw. z\<d± d%mtamMik^*)i>v)i%£. 
&mmfr t> 3 1 i? tr >y ^-«7 r A y t * 

47t;to, #5xm&S$o##0&£»jef &A'yTffl 
5ISIc0ty^A-y7c07Cl?=§-enef*:<>7T'f yitir 
i>. Jiffli, B&zix&rtyrtoVv+nM&io o- 

500//m, yN*yr<?DiS$(i2 0~3 OwmSSi?)^ 
Th~>Xi>Vf®ZtlX^Z1)\ <Zmz, t<y^-H^3 0 
-100/<m, 1 0~3 0^mC7)A'y7>*S^§fL 

[0 007] LA^L^r*^, €»too #Tfi}ieLfcT 
.on: 2.0.1.4 
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i, Cr, A u 0)J<VTZMf$rF&®£. #7X®g&» 

m*-?z*yr+i> is** hmv®mmzmi^ : m 
x . ±feut7 r >f yftrtyrmfSL-tzz t u#*& 

[ o o o 8 ] t < A'y7VD 
£(cfcltl>tt*Mwif^o#t;i-JI±#<&>). 

mot. m^^m^yrtm^-yrm^m 
tmm&wnmz *>^vr t i>bh<nx\ Khun* 

[0009] — ar, rtyyt LxtfM&n i n s-mSL 

WSJ U-Ci-j-Ct. In 36«ffllfcSitmTft 

^X'^yrtmthx^fih ziizx*). £ft t u 20 

v*hifiyr4 yx-h&mitizte. u&xxmiWzffiti 

xtzi nmmzmtx, isa-hmmnmtik. 

^mmzmmztztmz. 

[00103 *%mt..mt. t < n*§#*»vve* 

xozmMz^mz-tzbv&vtyrtmm^z 

[00 11] 

7 rfc^St* t # (c, ti£IIIK££g fcttffl&MMfc 
f - >y 7<r>\ ^-ftifr-ljWffigimfcBsS. $ fi* A'y 7T* 
£>-?T, 1«KBfSfflItelMj»»S*Lfc In. I n-A 
g^*fcttPb-Sn££jK>j£*A'y7 , *ttl:, m 

Pd. Ag, Ni. Pd-Ni'b&to&frb&liitlh'Jr 

%<tt>i wwiyrftsi t z t mmt -ti 

bMZBf&i'Wh. mi^yrm^iiLmz 1 n . 1 n 
- a g fcijpb-sn 

*J!fl£U our, lulfiA'y7-*^«ffifc. Cu, A 
u, Pd, Ag. Ni, Pd-Ni-&A<0SA»/»atf<i 

fcJE&KLfcOfc, BUfEA>7°^^iSt In. I n-A 
g-&A*fctiPb-Sn^?t1BafLTA*yr*fl£&» 50 
12/22/04, EAST Vers: 
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l£U owe, BEl'^Mt»*U frfct. f9lfi 
7°#flsOS?ffilC, Cu. Au, Pd. Ag. N i . Pd 

- N i ££^f¥*^jSfem&'>£< 1 1 1 mznMLx 
^y/WiMU owe, fiieX'J^^^^MSrl^ 

4. 

[0012] #&BflcoA>-7-(i. EIS&»D«cffM 

i,zm£zix&KZ¥mfti--y7v>mwizmz'*y7B 
fS.m< l z'm®b'>zmz£~>xBi8.zti&. ##pifc*» 

[ 0 0 1 3 ] fiUtf, tfvAWR. y-yr^r 

m^fimmt Lxm^ztizx*). mtm^cm&y 
7-»/hJt*)i>tm3trz>zbtfX'Z. tiftaucr 

yx^-vty <)\>K*m\^hZt\zX*). 

flT ^6 7 U^TVl/fcC 0 WW-S C t ^T' 

[0014] A>T**«ffltt. @SSS«ti:^ftf- 

■fiAditm-efcOs ffllitTs In. In-Ag£ 
^. Pb-Sn-^#(¥BB) *»*f&ii:A s T&&. * 

ix . £ nxvT*to &mr& ^yymvmm. 

{£. Cu. Au. Pd. Ag. Ni. Pd-Ni^M 

mz>zhtfx%z>. 

[ 0 0 1 5 ] «t. vtmzmxmm&wrtyym 
m^zmLxwftfh. t-t. mm&jmt. 

dtmZolzlXffZhtih. miTTfiltiXoiz. ijy 

xwfr 1 n&m&mummwfrwv ^mx-m^ti 
i-ymmmtz tux*), fmw-ym<m>w 

0S&2(±jl^A 1 Mt ZcDtlzB&ZtitzmmMM i » 
[0016] o^'tc. 02 "C^tfcJ: 0 tCs #ftES82 

h LT(±. ^^^^>7 , <0BSS$tS§f5lt:ffl^Jf 
S*L4. ifrJKSfL-CV^U^Mi. aft, *«US>* 

[OOnl^W. ^{*S;In^^. In-Ag 
^fto#JSifcttPb-Sn^A'(^Ba> ftr.&^ 
.on; 2.0.1.4 



5 

H3T'^U:i 3 C, Ayr#jSffiil2 aO±ft: I n , 
I n-Ag-^A4fcttPb-Sn^*1»LrAyr 

##4£^j£-fl>. ;<yr*&4<?>mzii. 

Se$ k HftR tT'J) £ i k #H i U ^ HO i a ft:£T 
sSWMcmi LfcttJBfc* -> T I vc t «t n . 
[0 0 18] Ol'C, Cuft ->Z®. Autb 

PdtbnZm. AgftolS. NiAo&iSS 
£J2P d - N i #>o §iBfcft;c.-C«lf«> # fcfffcW 

J:tflliBfcJJ2Lfc J: 3£&B4*:<i3-&£1l*LT8 

Wis «8«S6Sti ! 0rv^ A'yr**4«S^2 0 

[0 0 19]&f£ft:. i^*HI3£»*t-*£i:te.fc 

Ufc*J6 k H t J: 3 ft: UT . H 3 "C» U J: 3 te^ <>^r 

**4 &mmn2M*yrmtiA2 a 

owc> mex'mitzXoiz, visxvmim&Lx 

Ayr^WAzmwnmnmw&mzmcth. 

[0 0 2 0] <£<0&, H7t'^U:.fc3ft:. 

bM6X"?^yy-fh. Z<Dk%. A*>7"$*4nS 
HH, WiWT. hS6 t^'>-r**4c7)MM4 at(7) 
RKEg^O? U T 7 5 a #$£3*14 i 3 ftrf & . 
ci^^UT^y^Sao^^ti, JKf^;^7fl 
ft&<r)WX-k } mL<%& X o tethZbifflt L\\ 

[0021] owe. ±mz. mn-xmtmtxoiz 
ixw®b~>z*fi%o. *ois* s m8X'*itc£o 

(C. AyT*«t40Hg|5i:lii54a s X tm&®$& 2 
-IfcftlioTs 09T^Litct-5t. *fMSK2WC> 

[0022] w$&tdzz.tLWy7t)*Ht, mum 

m>-> £ OfcttMHt-oTH 1 0 TStJ: oft:. 
$ *cp»V >fc$r X C i ft:¥&#^ >y 7* 7 t 

««LTV^^i:STt, HI 1 

X'^btiXoiz, HS^Jtw-fyT' (HTIiCi ) cort 
yy"#fo 4 cotftfk lz£~yX-£ fOiS £ § offiv v s' yy 
cz i,zi?i$i<%izktfX'l>z<7)X\ 2ow\>rii 
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[002 3] ifc, AVT'BaJI&fct ^yy^W4C0 

mffi<^ffitfrty7ft&5ximztix\,^j:wx\ m 
mx-m *) , -e L-c^ttfc lta* 5 loo&i> 

A'y7°*#:$r^^tfJ:3ft:LTttKLT<I.OT\ A* 
yy^^X^WxiHtk^oZkimz^'f. Rfc 
< 3 - h BB<^Bjtttl»±§*i.5 J: 3 fcr&S, 
[0024] BLtcoSIWi. ^7^0PI*<S^A'yr 

10 mmzmix^rzi>(DX'^iiK *«bbt«. 

y 7'oiSlBft:±ie U^^T'A'yrS^jfi 

[0025] 

immi mmi 

^7A««ftlJI^5 0 00A (0.5jum) . (S10 0a 
mCOA 1 -eo±ft:*mMN i^oJll 

[0026] ZZtZ*h\s : JXb m&&: EPPRA 
20 9 A?. («) ») ^t^-Mtfl 

oT. ^EHKOAVr^fiSft:, BH50jum^ 
tS20//m, ai$l 0^mi0/|N?L5r^L-ec0gP^c0 

WlOOg/l, x;l/7r$yKV-^15 0g/ 
1 , <S^h l J'7A4 7g/l . ^7ri>2 7g/ 
1, h'JX^/-;l/TSy2.3g/l , : 20'CO 
fto ( p H : 3. 0 ) >fiT«a»K : 2. 0 A/dm* 0) 
*frT»3 5^1 ncom^-piSSrff^^T. mm 
30 SS<7)BufB^7Lft:ft$ 2 0 ± 5 mc7) I n A>7**#:?r^ 

[0027] -e^, ^ft?r5E^-(C7]<a U tn 'J >« 

ffl i o 5 g/ 1 , en u 3 7 o g/ 1 , ry^ 

-72ml/ 1 (JOffljiKTp H : 8. 5 , ftjft : 5 5°COC u 
J6o#?§>tiT\ €S«Jg : 2. 0 A/dm*<7)&frfciJH 
Ts »1 2^raCuco€Wft-^^S:fi :: 5:^-CCuc7)A'y 

ffifOi^MitimML. -e^icm* <Dmmmz&fcz 

tiX^l^yr (5 0ffl) WlSSSra^Lfc. 

40 [0028] mmm<?&HEfre><r)'*yy'£mi 2 5 * 

m±5nmX'h y ). ttz. Zcr>m&frt>m/41ZWI 
TWt&foifiW* 5v.m±lumcr>C\i Xim $ tct v » 
fc. ov^x-\ d^#7^.[IIS&fflS^±ft:aH^'77vh 
sfcLS If-y7"Sr»fr, ^*S-1 2 0°CT3 0 0g/cm2 

<7)&ti X'fM&i L te . ^xwiyytfL s 1 ^r^m 

[002 9] HWJ2 

HM^Jl^lsi^ttT. ^7^@8SK«ft:i5^^[ll 
50 BCInW<>7*K!M«Lfc. or ft:. WToasS, 
rsion: 2.0.1.4 
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«£; NVy;W<-AGM-5 ( (ft) *3W&S8f£ 
59rK, Ag* lHJg : 30g/l ) 200 g/K ^> 
S^\'-AGI ( (ft) *dtybftff$J9r8) 500g/ 
l . ^yv;UA'-AGH ( (ft) *»<b£l5f£j5r§3) 

2 5 g/ 1 , p H : 7. 0 , t8a : 3 0—4 O'C, 
[0 0 3 0] £tf>tf>->&J8tf>(pfc:, #5XfflKtfWttWg 
KfcKHSfcU *^99.9 9%J0li:0)Ag«£|(MiiL 

r. *aaif*iA/<tf t* i o4HS«»fto#£frfr-j 
rtyrmtm&mRK&mu -em cm* com 

mmBtfLZtiX^&rtyr (5 Off) WKStjBJgL 

[003 1] ^*@S8w^®*^OA>7-^S{i2 6 jtt 
m±6//m-CI)0. -t<0lHS*»<?>fi3/4ti[S 
TOgfl##/I^ 6Am±2/imWAg TlftHS fit V > 
fc. OV>T, £<0#5*|3I»^«Jtfc:£B#:7 7-yb 
^LS If-?7*Sr*£, £#:£l 2 0°CC3 0 Og/cm^ 

<o£E*rasffi»Ufc. £xnrtyT#L s i +*t?<m 
je*Fi=a»Ufc. i nw<yr*wii»iiiir 20 

[0 0 3 2] 5UI0II3 

ao#js (ea+s-^s (ft) m>y-^7y&*&?4 

7\ jS,a*:-i-ho*7n2 10) fcJSBLfc. 
iOAuftoS»rtJc±iWr^liMHHKt-fe'y b L 
T, P H7. 3-8. 0, ®&6 5±5°C, ttffi&AO. 2 5 
A/dm* «0^fr-C'2 0^IHWi6-7#S-^-5TAu(7) 

/^^AtJttfttfc. 30 

[0033] wjxhi^ttzcoib. rtvr<m$m 

3&»^'Cy7 , ^mi2 5//m±6jum-efcO, * 

mOAuTttaSfUCVVt. O^T, £tf>#7X@g&g 

S(0i»77>y b&L S I f-yT-Srft*. 

12 0 o C-C3 0 0g/cm2 COffifiTI&BBtLfc. £TOA' 

yr^'LS i f-^r^Bfsgffl^fcJWUfc. 4fc, in 
OA'yr^^aiiiaiT i/a- bi-|» t o z t 40 

[0034] £jfe0|4 

ms&m i trowel, ^^0«a6Efc4jft6»#iHi 

-2.^7 r 5 y^-y^/U :400g/K NiClj : 
3g/K Ha P04 :25g/l« K7yA (ffiA 

n&xffrrv-fA v? m) mcomm) imi 

/g, PH :4. 5-5. 5, Jgffl : 4 0— 4 5*C. 
[0035] ;oy>-p^mcO*C ^T9^*lR<0SS#ig 50 
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BfcBffifcU ttS9 9%jy±<3SNiffi£HSi:L 

«SS8fJK2A/dm« Tl 57Ha«J£A6o ££fr&-> 
fc. mm«0)&BRfrh0>£&lt 2 6 u m ± 6 mTft 
0. *<WH»fr4>l&3/4fcH*ToaMhWlWi 
6/zm± lum<r>N i •CSgSfrOtf:. 0WC\ £0 

jfy*m®,mwL<7)±.\ l z$mifi7 ; 7 -v b&L s i f-v7*£ 

m-t. £ft£r 1 2 O'CT'3 0 Og/cm* ^JBE*T»JE«L 

[0036] mm\5 

m&mitmmzLx. x^mmmzmmvm 

mzl n«V<y7*#££j£U:. WTcOiffififcO P d - 

PdCl 2 :20g/U NH4 CI :60g/U N 
i S04 • 6H2 O: 3 0g/l , NH4 OH: 100 
■1/g, t'^'Jy («FJ) : 2g/K P H :8.0 
-8. 5, rm: 2 5°C. 

[003 7] Z<0tf>~>m$:^\ #5?MIK0mt® 

mrn&t u Ti wptft-3#«*»flit lt, mil 

**1.5A/<h» ■C104Ha«Wrtr>Siff*r>T, P 
d : 8 0%, N i : 2 Om^Pd-Ni^A' 

SivO^OT" ( 5 Offl) *)i*§£SI£Lfc. 
[0038] #*0S8coaW*^WN>T^S(i2 3 ju 
m±6umX'fr 1 0. <-<?)lH»*»feW3/4fc:S«T<'D(» 
^#'Jf » 3//m±ljiim^)Pd-Ni ££nkil£*l? 

b^LS I S:^. ^#:Sr 1 2 0*C-C'3 0 Og/rf 
*"«*E*UJt. ^T^A'yT'tfLS I <7M%m-lz.® 

mvt:. ttz. i nw\>7-*«c*>*>maiT^3-b-r 

[003 9] 

t^m<D^mm^uz. ore, mTw^ffl <Pb- 

1 8 0 g/ 1 . xjiy/WP B (iS n a o^, 

O(»)8)20g/U XA7^A (®p°o^. S 
W,3--VvA Y (ft) H) 7 0g/l,XAW#l 
0 (MfflA, S«X-5;9-f b (ft) W) 2 0ml/g, 
PH3. 0—4.0, JSiSl 5 — 2 0 o C. 
[0040] Zcotbi Zmep&tz^ tfyxmWLiTMfa® 

ftwmmmnx. «a»*iA/« r3o^n 

jgtf>-o££*T&-?Ti«$ 1 5±5^mc7)i|iB3 (Pb : 1 
0%, Sn : 9 0%) (OA'yT+ffc^JlMLfc. OV^ 
HttM20*^fcRtAgA-j*JgS:fflv\ Rttir 

.on : 2.0.1.4 
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[0041] wjxhw&Lt&h. xymiBtsm 
zrt>7 ( 5 off) ^zzmzitc. m#m<7)mw 

frL>CO;-syT£&te2lum±6umT'fo Y ). *<Dim 
h$) 3 /A (CH h T<7)gfr»#JI^ 6 jjl m ± 1 ju m <F> A 
g"CWI$fi"0>fc. owe, £*>;!f?.X0HHK«W>_t 

(caffl**7 ? 7 b &l s i f- y nmt. i s o 

•CC3 0 Og/cm^ cOjff^-casBitfc. ^»A'y7i>* 

Lsif-yr«Bwama»ufc. woAy io 

[0 04 2] !£&&01J7 

tf^XfflKfcfW.TlWM'f Vf- (101. 6mm) «0S i 
•7X^£JBwt£fc£l&Wt«\ $ffcftflfcfflft(cL 
Ts S i^XM±CO^f*:|Hlf&^I n<7)A>7-*ftt^-iX 
Sr&S-f SC u ^Ay7?|-&a>4>j£|,Ay7 , £ 5 Offl/ 
cm* nm$XWBi.Ltz, £*l&Ay7V)?KStf>Hteo§ 

nmmm i t ®m t-ca-afc. 
[0043] ore, mfecomfcm^f-y-hmpti 
x^&tfyzmmiG.. ±B0*y7m s i * yr 20 

Zmit. £ffc£ 1 2 0*CT*3 0 Og/cnr* 0EjjT3kE& 

Itz. &xnrty7&tf?x®ffl&nm%Kw:iBm 
flcBenitW 1 <vmst is] t-*ra#> 1 n cD^yr^m 

[0044] owe. wjzht-kxtt&u mwm 

h ■& mmtaLx * h y v ^5 7 -f - 1 x •vi-yymm 
^XKHv^yT^foaifflmtvitxYmt 

2 5#) fcfffrW I n^N'y7-**<7)lIg|5i:(|Jffi 
[0 0 4 5] UyxhJiSU^, A'y7-<D^j£ffl 
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